Preparative alkaline urea gradient PAGE: application to purification of extraordinarily-stable disulfide-linked homodimer of human growth hormone.
The 40-60 pituitary human growth hormone (hGH) isoforms are so similar in their physico-chemical properties (charge, size, hydrophobicity) that the limited resolutions of chromatographic separation methodologies have not permitted most of them to be isolated. However, application of high-resolution preparative alkaline urea gradient PAGE has facilitated isolation of a disulfide-linked mercaptoethanol-resistant (MER) 45 kDa hGH dimer. Human pituitary extracts were separated by Sephadex G-100 chromatography under alkaline conditions. Pooled fractions containing MER-45 kDa hGH, as determined by SDS-PAGE, were then separated by Sephadex G-100 chromatography under acidic conditions followed by diethylaminoethyl (DEAE) anion-exchange chromatography. Pooled DEAE fractions containing MER-45 kDa hGH and other hGH isoforms were then separated by preparative electrophoresis in an alkaline polyacrylamide gradient (5-20%) slab gel containing 8 M urea into five distinct protein zones. One electroeluted zone contained pure MER-45 kDa hGH. The dimeric hGH isoform was immunoreactive at low concentrations (effective dose to produce 50% response (ED(50)) +/- S.E. = 58 +/- 5.00 pM) in a hGH radioimmunoassay, similar to that of standard monomeric hGH (ED(50) +/- S.E. = 22.93 +/- 3.90 pM), indicating that is was conformationally intact. Alkaline urea gradient PAGE is a valuable tool for preparative separation of structurally similar proteins such as isoforms of the hGH family.